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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 
Response to Arguments 

1 . In view of the Appeal Brief filed on 9/26/2003, PROSECUTION IS HEREBY REOPENED. 
New grounds of rejection are set forth below. 

To avoid abandonment of the application, appellant must exercise one of the following 
two options: 

(1) file a reply under 37 CFR 1.111 (if this Office action is non-final) or a reply under 37 
CFR 1.113 (if this Office action is final); or, 

(2) request reinstatement of the appeal. 

If reinstatement of the appeal is requested, such request must be accompanied by a 
supplemental appeal brief, but no new amendments, affidavits (37 CFR 1.130, 1.131 or 1.132) or 
other evidence are permitted. See 37 CFR 1 . 1 93(b)(2). 


Claim Rejections - 35 USC §102 
2. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 


3. Claims 16 is rejected under 35 U.S.C. 102(e) as being anticipated by Zhang et al (US 
5,766,344). 
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Zhang et al discloses a method of forming a crystalline silicon film comprising a plasma 
chemical vapor deposition (CVD) apparatus, this reads on applicants' film forming device, 
provided with a high vacuum exhausting device and a window of quartz so that a laser can be 
irradiated from the outside, this reads on applicants' laser beam irradiating device (col 5, In 60 to 
col 6, In 20). Zhang et al also discloses a noncrystalline silicon hydride semiconductor layer 13, 
this reads on applicants' pre-film, was formed by plasma CVD and crystallization of the sample 
was effected by an excimer laser irradiation (col 5, In 5-61 and claim 1). Zhang et al also teaches 
the processes from the film forming to the laser irradiation may be effected in succession without 
a transfer of the sample instead of using a chamber exclusively used in the laser annealing (col 5, 
In 60 to col 6, In 10), this reads on applicants' producing the intended crystalline silicon film 
from the pre-film by irradiating the pre-film in the vacuum chamber subsequently to the 
formation of the pre-film. 

Claim Rejections - 35 USC §103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
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the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claims 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhang et al (US 
5,766,344) as applied to claim 16 above, and further in view of Fan et al (US 4,309,225). 

Zhang et al discloses all of the limitations of claim 17, as discussed previously in claim 
16, except operating the energy beam irradiation device to irradiate the formed pre-film with the 
energy beam while moving the substrate in a second direction crossing the first direction. 

In a method of forming an amorphous material with a moving energy beam, Fan et al 
teaches how to provide continuous, controlled motion of a crystallization front in an amorphous 
material by controlling parameters such as the rate at which a laser beam or other beam of energy 
is moved across an amorphous material (col 2, In 1-67). Fan et al also discloses scanning of a 
semiconductor can be achieved by mounting a sample chamber on translational stages 28,30 and 
32 provide the capability to move the chamber and thus the semiconductor in the x, y, and z 
directions, this reads on applicant's moving the substrate in a second directions. Fan et al also 
discloses each stage can be driven separately or simultaneously and the rate at which each stage 
can be driven is variable (col 4, In 25-67; col 5, In 1-67). It would have been obvious to a person 
of ordinary skill in the art at the time of the invention to modify Zhang et al with Fan et al to 
obtain continuous, controlled motion of a crystallization front in an amorphous material. 
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6. Claims 17-19, 23, and 31-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zhang et al (US 5,766,344) as applied to claim 16 above, and further in view of Asakawa et al 
(US 5,795,385). 

Zhang et al discloses all of the limitations of claim 17, as discussed previously in claim 
16, except operating the energy beam irradiation device to irradiate the formed pre-film with the 
energy beam while moving the substrate in a second direction crossing the first direction. 

In a method of forming a single crystalline thin film by beam irradiation, Asakawa et al 
teaches an amorphous substrate using plasma chemical vapor deposition while simultaneously 
irradiating the substrate with beams of low energy gas (col 4, In 30-67). Asakawa et al teaches 
the substrate can be scanned by a substrate moving means, whereby it is possible to from a single 
crystalline thin film having high homogeneity on a long substrate (col 10, In 5-45; Eleventh 
Preferred Embodiment). Asakawa et al also teaches it is possible to facilitate formation of an 
amorphous thin film by intermittently applying beams from an ion source while regularly 
supplying a reaction gas and rotating the substrate during application pauses (col 12, In 1-50). 
Asakawa et al also teaches neon ions can be accelerated to 200-600 eV by an ion source 83 (col 
23, In 20-55). Asakawa et al also teaches a plasma CVD process (col 32, In 1-67). It would have 
been obvious to a person of ordinary skill in the art at the time of the invention to modify Zhang 
et al with Asakawa et al to form a thin film having high homogeneity on a long substrate. 

Referring to claim 19, the combination of Zhang et al and Asakawa et al teaches a pre- 
film of the crystalline silicon film is formed on the target surface while emitting an ion beam to 
the substrate in the step of form the pre-film by the film forming device ('385 col 4, In 50-67). 
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Referring to claim 23, the combination of Zhang et al and Asakawa et al teaches 
formation of an amorphous film by intermittently applying beams from an ion source while 
supplying reaction gas, this reads on applicant's ion beam is emitted to the target surface of the 
substrate in an initial stage of the forming of the pre-film. 

Referring to claim 3 1-32, the combination of Zhang et al and Asakawa et al teaches 
plasma CVD using silane and hydrogen ('344 col 5, In 30-35). 

7. Claim 2 1 , 23-25 and 30 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Zhang et al (US 5,766,344) in view of Asakawa et al (US 5,795,385) or Zhang et al (US 
5,766,344) in view of Fan et al (US 4,309,225) applied to claims 17 above, and further in view of 
Selvakumar et al (US 5,633,194). 

The combination of Zhang et al and Asakawa et al or the combination of Zhang et al and 
Fan et al teaches all of the limitations of claim 21, as discussed previously in claim 17, an ion 
beam is emitted to the target surface of the substrate from the ion source prior to the step of 
forming the pre-film 

In a method of forming epitaxial grown Si utilizing ion beams (col 1, In 35-65), 
Selvakumar et al teaches in-situ cleaning of a substrate surface by argon ion bombardment prior 
to the start of deposition, where a 200 eV argon ion beam was used to sputter clean the substrate 
in a necessary step which significantly influences the quality of a grown film by removing native 
oxide. Selvakumar et al also discloses an inexpensive ion beam vapor deposition technique used 
to grow silicon films, where an ion source 13 was used to ionize a gas to accelerate an ion beam 
towards a substrate with a current between 30-1000 eV using high purity argon and silane gases 
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as sources for the ion beam (col 6, In 20-65; col 7, In 1-67). It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to modify the combination of Zhang 
et al and Asakawa et al or the combination of Zhang et al and Fan et al with Selvakumar et al to 
clean the substrate. 

Referring to claim 30, Overlapping ranges are held to be obvious (MPEP 2144.05). 

8. Claims 20, 22, and 26-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zhang et al (US 5,766,344) as applied to claim 16 above, and further in view of Selvakumar et al 
(US 5,633,194). 

Zhang et al discloses all of the limitations of claim 20, as discussed previously in claim 
16, except an ion beam is emitted to the target surface of the substrate from the ion source prior 
to the step of forming the pre-film. 

In a method of forming epitaxial grown Si utilizing ion beams (col 1, In 35-65), 
Selvakumar et al teaches in-situ cleaning of a substrate surface by argon ion bombardment prior 
to the start of deposition, where a 200 eV argon ion beam was used to sputter clean the substrate 
in a necessary step which significantly influences the quality of a grown film by removing native 
oxide. Selvakumar et al also discloses an inexpensive ion beam vapor deposition technique used 
to grow silicon films, where an ion source 13 was used to ionize a gas to accelerate an ion beam 
towards a substrate with a current between 30-1000 eV using high purity argon and silane gases 
as sources for the ion beam (col 6, In 20-65; col 7, In 1-67). It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to modify Zhang et al with 
Selvakumar et al to clean the substrate. 
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Referring to claim 26-29, the combination of Zhang et al and Selvakumar et al teaches an 
ion beam where a current can be adjusted between 30-1000 eV and a cleaning at 200 eV. 
Overlapping ranges are held to be obvious (MPEP 2144.05). 

9. Claims 20, 22, 24, and 26-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zhang et al (US 5,766,344) as applied to claim 16 above, and further in view of Ichikawa et al 
(US 5,484,746). 

Zhang et al teaches all of the limitations of claim 20, as discussed previously in claim 16, 
except an ion beam is emitted to the target surface of the substrate from the ion source prior to 
the step of forming the pre-film. 

In a process of forming a semiconductor thin film, Ichikawa et al teaches cleaning surface 
adherents is performed by use of ions controlled in magnitude of energy (i.e. claim 20) and it is 
desirable that the surface cleaning step and the later deposition step of an amorphous 
semiconductor layer should be performed continuously so that no contaminant may be adsorbed. 
Ichikawa et al also teaches removing surface adherents with ions has been realized within 
sputtering apparatus in the form of cleaning of a silicon surface with argon ions, this reads on 
applicant's ion beam is emitted to the target surface prior to the step of forming the pre-film, and 
by performing sputtering film formation in the same apparatus immediately after the cleaning 
step, thin films exhibiting various crystallinity from single crystal silicon to amorphous silicon 
which are dependent on the irradiation energy to the substrate can be deposited on the silicon 
substrate (col 3, In 1-67). Ichikawa et al also teaches sputtering a target is caused to occur by 
irradiations of argon (i.e. claim 18) and a power source 109 for supplying energy in the cleaning 
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step (col 4, In 1-67). Ichikawa et al also teaches sputter cleaning of a semiconductor with argon 
has been also used as the pre-treatment of low temperature silicon epitaxial growth by CVD with 
argon ions generally more than 100 eV are used at a lowered processing temperature (col 1, In 
20-67; col 2, In 1-45). It would have been obvious to a person of ordinary skill in the art at the 
time of the invention to modify Zhang et al with Ichikawa et al to remove surface adherents from 
a substrate 

Referring to claim 22, the combination of Zhang et al and Ichikawa et al teaches an ion 
source in an initial stage of the step of forming the pre-film by the film forming device (col 3, In 
10-35), 

Referring to claim 24, the combination of Zhang et al and Ichikawa et al teaches cleaning 
with an ion beam and sputtering with an ion beam continuously, this reads on applicant's ion 
beam is emitted to the target surface of the substrate during a period from a stage before the pre- 
film forming step and forming device to an initial stage of the pre-film forming step. 

Referring to claim 26-29, Overlapping ranges are held to be obvious (MPEP 2144.05). 

10. Claims 21, 23, 25 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zhang et al (US 5,766,344) in view of Fan et al (US 4,309,225) as applied to claim 17 above, and 
further in view of Ichikawa et al (US 5,484,746). 

The combination of Zhang et al and Fan et al teach all of the limitations of claim 21, as 
discussed previously in claim 17, except emitting an ion beam to a target surface of a substrate 
prior to the step of forming the pre-film by the film forming device. 
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In a process of forming a semiconductor thin film, Ichikawa et al teaches cleaning surface 
adherents is performed by use of ions controlled in magnitude of energy (i.e. claim 20) and it is 
desirable that the surface cleaning step and the later deposition step of an amorphous 
semiconductor layer should be performed continuously so that no contaminant may be adsorbed. 
Ichikawa et al also teaches removing surface adherents with ions has been realized within 
sputtering apparatus in the form of cleaning of a silicon surface with argon ions, this reads on 
applicant's ion beam is emitted to the target surface prior to the step of forming the pre-film, and 
by performing sputtering film formation in the same apparatus immediately after the cleaning 
step, thin films exhibiting various crystallinity from single crystal silicon to amorphous silicon 
which are dependent on the irradiation energy to the substrate can be deposited on the silicon 
substrate (col 3, In 1-67). Ichikawa et al also teaches sputtering a target is caused to occur by 
irradiations of argon (i.e. claim 18) and a power source 109 for supplying energy in the cleaning 
step (col 4, In 1-67). Ichikawa et al also teaches sputter cleaning of a semiconductor with argon 
has been also used as the pre-treatment of low temperature silicon epitaxial growth by CVD with 
argon ions generally more than 100 eV are used at a lowered processing temperature (col 1, In 
20-67; col 2, In 1-45). It would have been obvious to a person of ordinary skill in the art at the 
time of the invention to modify the combination of Zhang et al and Fan et al with Ichikawa et al 
to remove surface adherents from a substrate 

Referring to claim 23, the combination of Zhang et al, Fan et al and Ichikawa et al 
teaches an ion source in an initial stage of the step of forming the pre-film by the film forming 
device (' 746 col 3, In 10-35). 
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Referring to claim 25, the combination of Zhang et al, Fan et al and Ichikawa et al 
teaches cleaning with an ion beam and sputtering with an ion beam continuously, this reads on 
applicant's ion beam is emitted to the target surface of the substrate during a period from a stage 
before the pre-film forming step and forming device to an initial stage of the pre-film forming 
step. 

Referring to claim 30, Overlapping ranges are held to be obvious (MPEP 2144.05). 

11. Claims 22 and 28-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over Zhang 
et al (US 5,766,344), as applied to claim 16 above, and further in view of Krimmel (US 
4,140,546). 

Zhang et al teach all of the limitations of claim 22, as discussed previously in claim 16, 
except an ion beam is emitted to the target surface of the substrate from an ion source in an 
initial stage of the step of forming the pre-film by the film forming device. 

In a method of producing a monocrystalline layer of a substrate (col 1-8), Krimmel 
teaches an electron beam vaporizer means may be utilized to produce a vapor flux of a material 
being deposited and to produce an ion flux which contains ions composed of a material being 
vapor deposited (col 4, In 20-50). Krimmel also teaches a silicon substrate 6, vaporizing material, 
which is deposited on the substrate and simultaneously ions are accelerated to the surface of the 
substrate, this reads on applicant's initial stage of forming the pre-film (col 5, In 10-55). 
Krimmel also teaches an ion flux having an energy of 10 keV (claim 1). It would have been 
obvious to a person of ordinary skill in the art at the time of the invention to modify Zhang et al 
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with KrimmeFs ion beam to increase adhesive strength and increase a corrosion barrier for the 
material grown (col 3, In 25-40). 


Conclusion 

12. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Matthew J Song whose telephone number is 571-272-1468. The examiner 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Matthew J Song 
Examiner 
Art Unit 1765 

MJS 



